
Inside... 

Codes and regulations are something we can’t avoid. 
We review a study that looked at the impact codes have 
on innovation and changes in building technology. We 
also discuss an example of where the system hiccupped 
and didn’t work the way it should. 

Airtightness of structures is important for the dura¬ 
bility of the structure as well as comfort and energy 
considerations. But basements haven’t been looked at 
too much. A study pointed out that wood foundations 
may be much leakier at points that can be sealed if done 
properly, than was expected. 

Combustion equipment in the house mush be used 
properly to avoid health and safety problems. Skip 
Hayden discussed the key issues. 

Housing accessibility for the disabled of all ages is 
becoming a major issue. To help show how it can be 
done, CMHC has put together a demonstration that 
could be coming to a city near you. Take a look at it. 

Other items include reader correspondence, updates 
on the Advanced Houses Program initiated by EMRy 
CANMET, and more. 



Contents... 


Innovation and Building Codes.3 

Does Research Pay for Itself?.4 

Codes and Innovation: Part 2.5 

Airtightness and Air Quality in Preserved Wood 

Foundations.7 

Letter to the Editor.7 

Combustion Safety for Residential Equipment.8 

The "Open" House.1® 

EMR/CANMET News: 

The Waterloo Region Green Home.12 

The B.C. Advanced House.13 

The Nova Scotia Envirohome.14 

TRC News.14 

You Asked Us:.I 5 


Codes and Regulations 
























From the Publisher ... 


We all have to deal with a wide range of rules and regulations. Like 
death and taxes it’s something we can’t get away from in our increas¬ 
ingly complex and sophisticated society. (I can hear the old timers 
mumbling about the good old days when you didn’t have to deal with 
regulations and codes thick enough they’d fill a semi-trailer! ) 

Like it or not, even in those old days there were rules, guidelines or 
whatever. Perhaps not as complex as today, but they’ve always been 
with us. Even when the first cavemen started building structures (by 
trial and error), as soon as they figured out the proper way to do it, the 
knowledge was passed on to following generations by means of taboos, 
legends, rules of thumb, quidelines, or whatever - but they all are 
essentially the same thing as today’s codes. 

Codes and standards are mechanisms we’ve created to set out mini¬ 
mum safety or performance standards. Where the minimum lies, how 
complex or easy follow they are, how far they go or how they are 
administered is often a matter of debate. 

I raise this topic as this issue we feature a couple of items about code 
and regulatory issues. While no one likes to be told what they can or 
can’t do, when living in a community there are going to have to be 
some common rules to avoid abuse by some. The topic becomes one of 
how far the rules and regulations should go, and more importantly, how 
the rules are developed. When they are drawn up they should be rea¬ 
sonable and technically correct. 

This is why it often takes such a long time for a change to be made 
when changes are needed. In the case of a new standard, it is even 
more difficult as rules should not be so tightly written that they make it 
difficult to introduce changes or new technology. 

At the same time, the process for ruling on interpretations of what is 
acceptable or making changes must be fair, not arbitrary. An example 
of the later case has seen in B.C. recently, where a special interest 
group was able to create havoc, almost putting a supplier out of busi¬ 
ness, by challenging new technology that the regulatory agency was 
incapable of dealing with in a fair and impartial manner, not able to 
assess the subject on its technical merits only (or did not want to, 
swayed by the special interest group). 

This is the type of action that gains regulators a bad image and 
reinforces the image of the regulator as an obstacle to changes or im¬ 
provements in technology. 
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Innovation and Building Codes 


It may sound strange to talk about innovation and codes in the same phrase. It's 
almost a contradiction in terms. Or at least that is the impression we usually have. 
But do building codes and other regulations actually create roadblocks to innova¬ 
tions in the construction process? To get an answer to this question, a study was 
done by A. T. Hansen Consulting Services and Scanada Consultants for CMHC. 


The effect of the building regulatory 
process on innovation was examined from 
three points of view: the way codes are 
written, how they are administered, and 
the methods by which new products or 
systems are evaluated. 

It has been suggested that the National 
Building Code (NBC) is too prescriptive, 
making innovation difficult. If regulations 
were more performance oriented, would 
innovation be easier to implement and 
building construction become more pro¬ 
ductive? 

What is performance? 

Some building regulations call for per¬ 
formance levels that can be verified and 
enforced (e.g. design loads, fire resist¬ 
ance, sound resistance). Others have re¬ 
quirements that are stated in per¬ 
formance terms that can’t be veri¬ 
fied easily (e.g. "adequate", "safe", 
"sufficient"). To deal with these, it 
may be necessary to have supple¬ 
mentary documents that list crite¬ 
ria that are “deemed-to-satisfy” 
the requirements. 

Prescriptive requirements, on the 
other hand, provide a ready-made 
design solution. In most cases, 
building codes, including the NBC, 
are a mixture of both performance 
and prescriptive requirements. 

The NBC increasingly relies on 
other referenced standards, so the 
nature of the Code is affected by the 
character of the standard. Although some 
have been written as performance require¬ 
ments, most are prescriptive in nature. 

The third major component affecting 
innovations, how the Code is adminis¬ 
tered, is influenced by the technical train¬ 


ing and attitude of local officials and the 
assistance available in day-to-day code 
enforcement. This can vary from jurisdic¬ 
tion to jurisdiction. In some provinces 
extensive services are available, includ¬ 
ing product evaluation, inspector training, 
code interpretation, workshops, seminars 
and newsletters. In others, practically no 
assistance is available and local officials 
operate on their own. 

Are regulations too restrictive? No 
matter what kind of regulatory or approval 
system is used it will present some degree 
of restrictions to innovation. (If this were 
not the case, there would be no need to 
have any type of building regulations). So 
the question is how much is justified. 

There is little evidence that the pre¬ 
scriptive requirements in the NBC by them¬ 
selves seriously restrict innovations in 


construction. 

When you encounter a restriction, there 
is a tendency to blame ‘ ‘the building code” 
regardless of the real cause for the limita¬ 
tion, whether it is due to the approval 
process, to the enabling provincial legisla¬ 


tion or to the lack of experience of the 
administrator makes little difference to 
you. 

Perhaps more importantly, the role 
played by local officials in making the 
system operate smoothly requires that 
building officials be adequately trained to 
encourage the judicious application of 
code regulations. 

Some countries (as well as some prov¬ 
inces) are concerned about the cost of 
administering building regulations so they 
are exploring alternative arrangements, 
including privatization. This could also 
address the issue of inadequately trained 
building officials. 

But what should be in codes and stand¬ 
ards? There doesn’t seem to be any con¬ 
sistent policy regarding the type of mate¬ 
rial to be included in the National Building 
Code or the material that should be in 
referenced standards. 

What is the most important factor af¬ 
fecting innovations? The natural path for 
the introduction of innovations is by an 
evaluation process rather than by way of 
code recognition. Some innovators, how¬ 
ever, are frustrated with the amount of 
time needed for evaluation and 
with what they see as unnecessary 
demands for additional product 
testing. 

The evaluation of alternatives 
or equivalencies can be assisted 
by clear statements that explain 
the objectives of individual NBC 
requirements. 

We have had some experience 
with performance regulations in 
Canada, including non-verifiable 
requirements. 

In 1965 Part 9 of the NBC was 
rewritten in general performance 
terms. The performance require¬ 
ments specified that various as¬ 
pects of houses and apartments be de¬ 
signed and constructed to conform to 
“good practice”. Good practice in turn 
was deemed to be met if the construction 
conformed to the example prescriptive 
requirements in Residential Standards, 


Code language from the 
Norwegian building standards: 

"The design and construction of lifts 
shall be adequate for the load and 
function of the lift.. 

Balconies , terraces , etc., shall have 
balustrades or other arrangements 
which prevent people from falling off." 
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which described construction practices in 
considerable detail. 

In effect, Part 9 was a check list to 
reference certain requirements in Resi¬ 
dential Standards which contained the type 
of detail considered necessary for design 
and enforcement purposes. Part 9 was 
quickly ignored by code users as it was 
uninstructive and unenforceable. The next 
edition of the NBC (1970) put the detailed 
requirements into Part 9, and stopped its 
references to Residential Standards. Aban¬ 
doning the performance approach was a 
direct result of complaints from code us¬ 
ers. 

Regulations in other 
countries 

A survey of other countries found a 
wide range of approaches. Building regu¬ 
lations in Australia, New Zealand, Japan, 
USA, Britain, Norway and Sweden as well 
as the European Community were studied. 

The U.S. model codes are generally 
similar in content to the NBC, being a 
mixture of performance and prescriptive 
requirements. 

Regulations for England and Wales are 
expressed in non-verifiable performance 
terms. Deemed to satisfy solutions are 
issued as “approved documents” sepa¬ 
rately. The existing New Zealand Code is 
due to be replaced by a new code based on 
the approach taken in England and Wales. 
The Australian Code is similar in content 
to North American Codes 

Norwegian requirements, while mostly 
performance based are a mixture of the 
two. The performance requirements are 
both verifiable and non-verifiable, with 
the administering authority having con¬ 
siderable discretionary power. 

The Swedish approach appears to de¬ 
centralize the regulating process. The re¬ 
quirements are essentially performance 
based, with deemed-to-satisfy solutions 
made at the local level. 

The Japanese requirements are more 
comprehensive than most, and cover zon¬ 
ing and building maintenance in addition 
to usual building code type requirements. 
The Japanese regulations are more pre¬ 


scriptive than the NBC. 

How are codes modified? 

In the USA revisions to the model codes 
can be initiated by any concerned person 
while voting is restricted to code enforce¬ 
ment officials only. 

The Canadian approach is designed to 
ensure that this does not happen and that 
no one group will dominate committee 
decisions. Although the U.S. model code 
process for initiating and reviewing pro¬ 
posed changes is open so that all are free 
to participate in discussions, there appears 
to be a fundamental weakness in the proc¬ 
ess whereby the policeman writes as well 
as enforces the law. 

Increasingly, the NBC is used as a 
“directory” to the use of, and an instru¬ 
ment for giving legal status to standards. 


The Alberta Innovative Housing Grants 
Program has been active in research, de¬ 
velopment and technology transfer for 
over a decade. The Program’s rationale 
has always been clear: housing research 
and development generates new ideas 
which improve housing and advance the 
industry; the housing industry under-in¬ 
vests in research and development for 
various legitimate reasons; the Program 
offsets this under-investment and yields 
intended qualitative and economic ben¬ 
efits. 

Projects funded include not just tech- 
nology and products but also design, serv¬ 
ices and information/education. 

Last year Alberta was looking at cut¬ 
ting back on expenditures. Nothing was 
sacred, including the Innovative Grants 
Program. Fortunately, before taking ac¬ 
tion, an analysis of its impact was done. 

The review found that as an investment 
the Program has more than paid for itself, 
and nearly all the innovations examined 
appear to be economic and technical suc¬ 
cesses. A sample of projects surveyed 


The performance nature of the code is now 
very much a matter of the performance 
nature of its growing numbers of refer¬ 
enced standards. 

The study suggested that there is little 
evidence to imply that current Canadian 
codes are unduly restricting innovations. 

Innovation and Building Codes: A Study 

into Performance Codes prepared for 
CMHC by A. T. Hansen Consulting 
Services in association with Scanada 
Consultants. 

Available from: Canadian Housing 
Information Centre, 700 Montreal Rd. 
Ottawa, Ont. K1A 0P7 
Tel: 613-748-2367 FAX: 613-748-2402 


showed the net benefit (a conservative 
estimate) to Alberta to be $59.5 million, 
on an investment of less than $10 million 
from 1978 to date. How many other gov¬ 
ernment programs have this kind of rate of 
return? 

Benefits are conservative as the study 
was limited to looking at the benefits that 
accrue directly to Alberta, but in most 
cases technology transfer extends beyond 
provincial borders, and most of the inno¬ 
vations are not yet fully commercialized. 

The Program works closely with indus¬ 
try and does not pay the full cost of intro¬ 
ducing most of the innovations funded. 
The applicant’s investment almost always 
equals or exceeds the amount of the grants 
awarded. Many applicants would not 
have proceeded without the grants and the 
associated assistance. 

The program’s reputation also makes it 
a centre for housing innovation. It’s an 
important factor that opened doors to ex¬ 
port activity and enhanced the reputation 
of Alberta as a centre for housing informa¬ 
tion in Canada and internationally. 


Does Research Pay for Itself? 
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or how not to do it; a case study of too much discretionary power by “authorities having 
jurisdiction 


Codes and innovation: Part 2 


Richard Kadulski 

Changes in building technologies and systems are happening quickly. 
We see more systems that are not strictly covered by the regulations as 
they exist, but then the regulations don’t say directly that they are not 
allowed. Recent developments in B.C. have pointed out the difficulty in 
dealing with new systems, how arbitrary some decisions can be, and 
how the rules can be manipulated against or in favour of a given 
technology. 


So what’s caused such a fuss? In a 
nutshell, a new way of providing space 
heating, using approved, standard equip¬ 
ment in a different way. The system 
combines the domestic water heater with 
space heating, so that the water heater 
provides both the space heating and do¬ 
mestic hot water. The wrinkle that has 
raised concerns is that potable water is 
used in the space heating piping circuit. 

Integrated Heating Systems 

What are they? Why are being 
used? 

With the low energy demand of new 
energy efficient homes (and small town 
homes) there is a real problem getting 
equipment that is small enough. On the 
other hand, domestic hot water is used 
year round, and with a small space heating 
load, the domestic hot water heater may 
have more than enough capacity to pro¬ 
vide both the space heat and water needs 
of the dwelling. Tying the domestic hot 
water system with the space heating makes 
a lot of sense. In fact, a few years ago 
CMHC commissioned a study to investi¬ 
gate the use of hot water tanks to heat 
homes in the Northwest Territories. The 
results indicated this was a satisfactory 
alternative system. 

There are benefits for the home owner 
as only one boiler or heater is needed, so 
there is a lower capital cost and the heating 
equipment operates at a higher seasonal 


efficiency (typically, optimum efficiency 
is gained when the heating element can 
run virtually continuously). 

The simplest systems take water off the 
top of the tank, circulate it through a fan 
coil or radiant heating pipes, and return the 
water to the bottom of the tank. 

Apollo Hydro Heat & Cooling is one 
manufacturer marketing a dual purpose 
water heating system; it uses an air han¬ 
dling fan coil that uses the water off the 
domestic water heater. Water is used di¬ 
rectly, circulating potable water through a 
finned tube heat exchanger in an air han¬ 
dler or duct coil that provides warmed air, 
and returns the water to the bottom (cold 
part) of the hot water tank. 

This type of system has now been in¬ 
stalled in many thousands of houses across 
North America. It does not, however. 



mean that it neatly fits into categories of 
codes and regulations. Individual compo¬ 
nents meet various standards, but when 
used as an integrated system there are no 
standards for a whole system. 

Regulatory issues: 

Concerns have been raised (by the Ca¬ 
nadian Hydronics Council - the boiler 
manufacturers) about the standards (or 
lack of standards) that cover such inte¬ 
grated systems. They have brought up the 
fear of possible health safety problems 
through the potable water used in the 
circuit. 

The concern is that potable watermight 
get contaminated, especially during the 
non-heating season, when a stagnant loop 
of water may sit in the pipes. During this 
time, conditions might be suitable for 
bacterial growth and contamination of the 
water when it starts to flow again. 

The fact of the matter is that there is no 
evidence of this happening in any of the 
many systems already in operation. Tests 
done in Ohio in 1982-84 (over two heating 
seasons) specifically looked for biological 
and chemical contamination but nothing 
was found. The water was “well within 
the acceptable range for potable water use. 
All important bacterial disease organisms 
that may be associated with water-borne 
diseases were tested and the data showed 
no evidence of these organisms. 

The only source of bacteria is the main 
water supply, so if the water is safe, where 
is the bacterial contamination coming 
from? Most utilities recommend that do¬ 
mestic water be heated to 140 F (and in any 
case the Code requires it). At such tem¬ 
peratures, Legionella bacteria (a major 
concern) and other bacteria will not sur¬ 
vive, although at lower temperatures (120- 
125 F) if there are any bacteria and the 
water is stagnant, then conditions could be 
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suitable for them to breed to dangerous 
concentrations. 

With gas heating systems there is actu¬ 
ally a higher margin of safety as during the 
heating cycle as the water may actually 
reach much higher temperatures for an 
instant during which it passes the flame. 

What was not identified is what hap¬ 
pens to the sunbirds and other travellers 
who go away for long trips (often for three 
or four months). They don’t do anything 
special when they leave and presumably 
the water in the hot water tank sits in the 
hot water tank for the duration of the trip. 

I haven’t heard of too many people drain¬ 
ing the water tank on their return, yet 
everyone seems to be healthy. If bacterial 
growth were a real concern then we would 
see more problems with conventional sys¬ 
tems (there’s a lot more of them!). 

Another concern brought up was that at 
140 F the water is hot enough to scald a 
person (but it ignores the fact that the Code 
already calls for it). 

The Code Administration 
problem 

The B .C. Building Code is basically the 
National Building Code of Canada, as 
amended by the province, but the local 
building inspector has the power to make 
the final ruling on any issues relating to 
interpretation of the code. 

If you have an alternative system or 
method that is not covered by the Code as 
written, the inspector has the power to 
accept or reject your case for the alterna¬ 
tive. This means even if it is a technically 
correct system, he can reject it. 

There is an appeal process, adminis¬ 
tered by the Province, that rules on appeals 
to local rulings of code interpretation. 
However, acceptance of equivalents that 
the code allows is a grey area. The Ap¬ 
peals Board rules on these issues, but in the 
final analysis it’s still up to the local 
inspector. Usually, it’s not a problem, as a 
ruling from the Provincial body will be 
accepted by most officials (but they don’t 
have to). 


Another problem is that the administra¬ 
tive bureaucracy in B.C. is very small and 
does not have the depth of staff required to 
sufficiently analyze issues in proper de¬ 
tail. While we don’t want to see vast 
armies of bureaucrats, if they are going to 
write codes and make rulings on technical 
issues, then they must be done after proper 
evaluation. Proper engineering and scien¬ 
tific considerations have to be made. 

To assist in the decision making proc¬ 
ess, there are advisory committees involv¬ 
ing people from industry, but these bodies 
often are asked to rule on issues that most 
members may not be familiar with, with¬ 
out adequate background material, or with¬ 
out enough time to analyze the issue. 

The dual purpose water heater systems 
issue sadly underlines this lack of techni¬ 
cal expertise. When the issue was brought 
up (after a number of installations had 
been made), the fact that there was not 
enough sound documentation identifying 
the potential problems was not picked up. 
This type of system is potentially no worse 
than existing conditions when there is no 
water flow for prolonged periods of time. 
Instead, the onus to prove the safety of the 
system was placed on the supplier; the fact 
the system has a proven track record, and 
is used successfully in thousands of instal¬ 
lations for many years was considered 
irrelevant. (Lawyers would call it ‘ ‘guilty 
until proven innocent”). 

When documentation was presented by 
the supplier as well as the electric and gas 
utilities, a draft regulation was prepared 
outlining under what conditions such a 
system would be accepted. The regula¬ 
tions underlined the lack of technical back¬ 
ground or thought given to the proposed 
regulations. 

For instance, they suggested this type 
of system could be used in dwellings with 
a floor area of up to 1900 square feet. 
What s magic about 1900 square feet? 
What about heat loss of the building? 

These are more important than the floor 
area. 

Another point called for a minimum 
velocity of water flowing through the sys¬ 
tem, relative to the water temperature, but 
no explanation of why or how the numbers 


established, rather than leaving the details 
to the designer of the system to determine 
what is needed for proper heat transfer. 

In addition, a minimum and maximum 
water temperature range was proposed (in 
fact the code already calls for the mini¬ 
mum) and for a tempering valve to limit 
temperatures at plumbing fixtures (al¬ 
though this is not required in any other 
building). 

An automatic pump circulation timer 
to circulate all water contained in the 
heating loop once every 24 hours was also 
proposed. 

Postscript 

As we went to press, we heard that the 
Building Code Appeals Board recom¬ 
mended approval of these systems (as an 
acceptable equivalent) provided they are 
fitted with a circulation pump on a timer to 
circulate water in the heating loop to avoid 
potential contamination of the potable 
water. 

This decision could be considered as a 
precedent for all such installations in B.C., 
although there is no legal requirement for 
the inspector to accept it. However, any 
future rejections could be appealed and 
presumably the Appeals Board would again 
overturn the rejection. 

The exception is the City of Vancou¬ 
ver, which due to a peculiar quirk of 
history, is not governed by the B.C. Build¬ 
ing Code or the Building Standards Branch 
(the provincial Code agency), but it is to be 
hoped that as reasonable and rational peo¬ 
ple, they will pay attention to the Appeal 
Board. 
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AirtigMness and Air Quality in Preserved Wood 
Foundations 



A lot of work has been done to 
understand the air leakage char¬ 
acteristics of houses but the base¬ 
ment has not received much at¬ 
tention. Large air leakage in other 
parts of the building envelope 
(even though it contributes to 
higher energy consumption and 
deterioration of the structure) does 
not have major negative impacts 
on the air quality in the house. 

On the other hand, leakage 
through the foundation can be a 
major problem as radon gas and 
many other soil gases can be brought into 
the house. In winter the basement is usu¬ 
ally at a slightly negative pressure so the 
pressure difference across the foundation 
walls and floor could drive the soil gases 
into the house, which are a cause of indoor 
air quality problems. 

What about air quality concerns spe¬ 
cifically related to preserved wood foun¬ 
dations (PWF)? A major advantage of 
preserved wood foundations over tradi¬ 
tional concrete foundations is the inherent 
flexibility of the materials, so it should not 
suffer from the shrinkage crack problems 
of concrete foundations. However, some 
preserved wood foundation systems have 
relied on poorly installed membranes in 
the floor area that may not have reasonable 
service lives 

A study sponsored by CMHC tested the 
air leakage of preserved wood foundations 
and the amount of “off-gassing” from the 
chemicals used for wood preservation in 
PWF basements in fourteen houses. 

Soil gases enter basements through 
cracks and holes in the air barrier and are 
affected by various driving forces. 

If properly built, there is no reason why 
preserved wood foundations should present 
a problem in the area of air leakage, but 
there are many details used in wood foun¬ 
dations that may not contribute to the 
long-term integrity of the air barrier. 


A test method to measure air leakage 
below grade had to be developed. When 
the basement was depressurized no flows 
through below-grade areas were detected. 
The test method couldn’t be used to deter¬ 
mine the level of below grade air infiltra¬ 
tion because the most of the air leakage 
was found to be around windows and 
headers, factors not related with the PWF 
system. 

The basement wall cavity was sampled 
and the air analyzed for volatile organic 
compounds. Chemicals encountered were 


Letter to the Editor 

Sir, 

I have to congratulate you on Solplan Review. 
I pass it around to the best people! I wish the clean 
style used to communicate technical information 
was the general rule in publishing. 

I am V.P. of one of Canada’s older PVC 
window companies and have been involved in the 
areaofstandards. As aresult, whenyour article on 
the A-440 window standard (SolplanReviewNo. 
44, April-May 1992) was published I had some 
comments I want to share with you. 

Manufacturers do not submit a sample of 
1000mm by 1000 mm. Size varies with the type of 
window submitted. 

Water tightness ratings were changed in the 
M-90 version to go up to B7 (for commercial 
uses). Window load, as well, goes to C5. 

Condensation testing was required for 
aluminum windows in the M-84, but the M-90 
makes it optional for all windows. The greater use 


compared to those used in the wood pre¬ 
serving process. All concentrations found 
were very low and well under the Ontario 
Ministry of the Environment ambient air 
quality criteria. 

To determine likely below-grade air 
infiltration paths, samples of wall cavity 
air, basement air and air from below sleeper 
floors were taken and analyzed for radon 
levels. The only places where detectable 
flows were found were at headers, around 
plumbing stacks and around windows. No 
detectable flows were found in the PWF 
walls. 

"Airtightness and Air Quality in Pre¬ 
setted Wood Foundations" by Buchan, 
Lawton, Parent Limited for Canada 
Mortgage and Housing Corporation 
National Office; 700 Montreal Road 
Ottawa, ON K1A 0P7 


of overall energy rating (ER) systems that incor- 
poratecomputer simulated testing(suchasA440.2) 
used by Ontario Hydro in their grant program has 
affected the need for condensation resistance 
testing. Many metal windows in common use 
can’t compare in efficiency to the newer PVC 
designs. 

Youdidn’tmeutiontheforced entry testwhich 
is now part of the National Building Code, even 
if it is separate from the A440. 

Energy ratings are the key element in the 
future. It is interesting to see how relatively 
unim portant air infiltration is compared to solar 
heat gain in the A440.2. Bulky windows suffer 
dramatically in an overall energy comparison 
even if they are marginally tighter. 

Once again, thanks for an excellent publica¬ 
tion. 

PhilLewin, Vice President 

Canadian Thermo Window Industries, Weston Ont. 
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Combustion Safety for Residential Equipment 


Energy conservation, changes in build¬ 
ing airtightness, appliance design and build¬ 
ing materials, along with fuel switching, 
have all combined to potentially cause 
safety problems due to combustion equip¬ 
ment. The main concern is the level of 
pollutants in the indoor environment. Some 
of these may cause immediate, even life 
threatening problems; others longer term 
chronic health problems. 

As homes become tighter, combustion 
equipment has aharder time getting enough 
air to operate properly. Spillage of incom¬ 
plete combustion products or even chim¬ 
ney reversals can result in high levels of 
carbon monoxide and other combustion 
products being exhausted into the house. 

Conventional flues are being called on 
to handle lower flows, temperatures and 
different fuels than they were designed 
for; the results are more condensation, 
corrosion, draft problems and generally 
unhealthy appliance performance, hi the 
worst cases failures can result in life- 
threatening situations. 

Combustion equipment requires air for 
the combustion process itself and for dilu¬ 
tion. The dilution device (the draft hood 
on a gas system or the barometric damper 
on an oil system) is located downstream of 
the heat exchanger; it’s there to separate 
the combustion from outside pressure fluc¬ 
tuations, but it needs 2 to 10 times the 
amount of air needed for combustion. 

Conventional wood-burning fireplaces 
require the most air. While new houses 
may have an air change rate of l / 2 air 
changes per hour or less, fireplaces need 3 
times this amount. The fireplace with a 
blazing fire, maximum draft and air needs 
can reverse the flow through the furnace 
flue; but when the fire is smouldering the 
reverse can happen, with the furnace pull¬ 
ing the incomplete combustion products 
from the fireplace into the living space. 

New gas or oil-fired equipment elimi¬ 
nate the dilution by forcibly exhausting 
combustion products, either with a fan or 



a series of powerful combustion 
pulses.These higher efficiency, low air 
demand appliances are well suited to the 
low energy homes of today, significantly 
reducing the chance for combustion spill¬ 
age into the house. 

Some household appliances such as 
down-draft cooktops have powerful ex¬ 
haust fans. In a tighter house, or one with 
marginal draft due to poor chimney con¬ 
struction or maintenance they can cause 
combustion equipment to spill combus¬ 
tion gases into the house. 



The only way to avoid this type of 
problem is to provide each with its own air 
supply. 

Even the clothes dryer exhaust could 
create pressure imbalances high enough to 
cause problems. One way to overcome 
this is to duct outside air directly to the 
dryer. (At cold winter temperatures, the 
moisture content of the incoming air will 
be very low and should actually aid the 
drying process). 

What Pollutants affect indoor 
air quality air? 

Carbon Monoxide 
Carbon Monoxide (CO) is a colourless, 
odourless, tasteless gas produced in any 
combustion process when there is incom¬ 
plete combustion. High concentrations 
can quickly be fatal. Improving the com¬ 
bustion lowers the amount of CO pro¬ 
duced. 

On oil and gas furnaces, the poorest 
combustion is usually at start-up, where 
draft is marginal and mixing between fuel 
and air is not fully established. This can 
result in peaks of CO as much as ten times 
the “good tune”. 

Hydrocarbons 

Hydrocarbons are generated during the 
instant of start-up or shut-down. If CO is 
dealt with, so are hydrocarbons. 

Nitrogen Oxides 

Nitrogen Oxides (NO x ) is a colourless, 
tasteless gas formed during combustion. 
N0 2 reduces the body’s ability to absorb 
and distribute oxygen and can stress the 
cardiovascular system. It is one of the 
prime contributors to low level ozone and 
urban smog. 

The hotter the flame and/or the more 
nitrogen in the fuel, the more N0 2 is 
formed. Modification of the flame pattern 
or mixing can reduce NO x . Typical oil and 
gas furnaces produce about 80 ppm NO x 
during average conditions. Some advanced 
combustion technologies are capable of 
producing NO x levels 7 times lower. 
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HOT 2000 


WHAT OS IT? 

HOT2000 is an advanced approach to the design 
and modelling of energy efficient structures. 

HOT2000 is an easy-to-use computer program 
designed to assist builders, architects and engineers 
design low-rise residential buildings. Utilizing 
current heat loss/gain and system performance 
models, the program aids in the simulation and 
design of buildings for thermal effectiveness, passive 
solar heating and cooling systems (cooling 
calculations version 6.0 only). 

WHAT CAN IT DO FOR ME? 

HOT2000 lets you input comprehensive data on 
proposed building design, analyze the expected 
heat loss/gain, and revise and test altered designs 
until a satisfactory design is achieved. 

Contains extensive weather data, several models 
for HRV, foundation, water heating systems and 
more. 


HOW TO GET HOT 2000 

HOT2000 is available from the Canadian Home 
Builder s Association (CHBA) in either a 
Canadian or USA version at the following 
prices: 

* $ 120.00 (Cdn) for v. 5.06 Canadian version 

* $ 150.00 (US) for v. 5.06 for the USA version 

(US weather data) 

* $225.00 (Cdn) for v. 6.0 Canadian version 

* $275.00 (US) for v. 6.0 US version 

(US weather data) 

Price includes User and reference manuals 


To order HOT 2000, complete the attached 
form and send it with a cheque or money order 
to: 


ORDER FORM 


HOT 2000 Sales 
CHBA. Suite 200 
ISO Laurier Ave. West 
Ottawa. Ont. KIPSJ4 
Tel: (613) 230-3060 


Please send me: 

-copies HOT2000 v5.06 (Cdn version) @ $120 

-copies HOT2000 vS.06 (US version) @ US$ 150 

-copies HOT2000 v6.0 (Cdn version) @ $225 

-copies HOT2000 v6.0 (US version) @ US$27S 

Please indicate hardware type: 

IBM Mac 5.25" disk 3-5" disk 

Canadian orders add 7 % GST 


ENEREADY 



6860 ANTRIM AVENUE • BURNABY. BRITISH COLUMBIA, CANADA • V5J 4M4 



Which Room Needs More Ventilation? 


SUBSCRIBE TODAY! 


SOLPLAN REVIEW is an independent Canadian Journal published 
6 times per year to provide news, technical details, new product 
information, insights and commentary on developments covering all 
aspects of building science and energy efficient building practice for 
new and retrofit residential construction. 

SOLPLAN REVIEW serves the needs of professionals and 
interested lay persons. Technical information is presented in a clear, 
concise manner, without resorting to jargon. As an independent 
subscription supported publication, we rely on the support of our 
readers. If you are seeing this journal for the first time, and find it 
valuable, why not ensure you don’t miss any copies. Subscribe today! 

yes, i want to subscribe to solplan review 

In Canada: 

1 year: $38.52 ($36.00 + 2.52 GST) 2 years: 72.76 ($68.00 + 4 76 GST) 
USA and other foreign: (in US funds) 

1 year $43.00 per year 2 years: 82.00 

payment enclosed please bill us p.o. # 

Carge to credit card: 

VISA MASTERCARD AMERICAN EXPRESS 


My cheque money order in the amount of 

$ - is enclosed. Make cheques payable 

to Canadian Home Builder’s Assoc. 


Card Number: __Exp. date: 

Signature__ 


Name 


Name: 


Organization 


Street Address 


City, Prov/scate 


Postal code/zip 


Tel. No. 


Address: 


Post code:_ 

the drawing-room graphics services ltd. 

box 86627 north Vancouver, b.c. v7l 412 
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THE BOOKSHELF 


A selection of books that will be of interest to our 
readers. Price and availability subject to change without notice. 

All orders shipped by bookpost. Please add $0.85 per book for postage 

and handling ($3.00 max. per order); 

outside Canada: $ 1.75 per book ($6.00 max. per order). 

Canadian orders please don’t forget to add 7% GST 



REVIVING OLD HOUSES by Alan 
Dan Orme. Over 500 Low-Cost Tips & 
Techniques for renovating older homes. 

$13.50 

NOTCHES OF ALL KINDS by Allan 
Mackie A book of timber joinery for log 
construction. Excellent reference when you 

have to do repairs on a log home. $ 17.95 

FLOWER GARDEN PROBLEM 

SOLVER by Jeff and Uz Ball. An excellent gardening 
reference for selecting, propagating, caring for and 
enjoying your garden without chemicals. $ 33.95 

RODALE’S chemical-free yard & 

garden An expert guide to chemical free 
gardening. Includes many proven natural remedies to 
common gardening problems, including insect, disease 

and weed control. $ 32.95 

nontoxic, natural, & 

EARTHWISE by Debra Lynn Dadd A 
reference manual on how to identify products that 
are safe and non-toxic. Contains a list of healthful 
products on the market, how to rate products, and 
suggestions for non-toxic home-made alternatives. 

$17.95 

YOUR HOME, YOUR HEALTH, AND WELL 
BEING 

by David Rousseau, W.J. Rea, Jean Enwright. What 
you can do to design or reno¬ 
vate your house or apartment 
to be free of outdoor and in¬ 
door pollution. Byknowingwhat 
pollutants affect our homes, and 
applying carefully explained step- 
by-step solution, dwelling can 
be transformed into healthy, 
quiet clean pleasant places. A 
special detailed section gives rec¬ 
ommendations for those with environmental sensi¬ 
tivities. 

$19.95 

Rodale s Book of PRACTICAL FORMULAS 

Easy to make, easy to use recipes for hundreds of 
everyday activities and tasks. Health, gardening, home 
repair, housekeeping, outdoor life, beauty & car care. 
Natural alternatives to toxic products* be friendly to 
the environment. $32.99 


THE COMPACT HOUSE BOOK: 33 

Prize Winning Designs - 1,000 sq.ft, or Less 

Don Metz, editor; The designs presented were 
winners of a Garden Way Compact House Design 
Competition. Shows a range of designs stressing low 
energy, modest cost, & how small houses can be 
imaginative & comfortable living spaces $ 19.95 

FINE HOMEBUILDING ON 
FLOORS, WALLS AND 
STAIRS 

31 articles from Fine Homebuild¬ 
ing magazine compiled into this 
illustrated book that covers de¬ 
signing and building stairs; stair¬ 
case renovation; preparing and 
finishing walls; ornamental plas¬ 
ter & raised panel wainscoting. 
$16.95 

FINE HOMEBUILDING 
ON BATHS AND KITCH¬ 
ENS 

Reprints of some of the 
beststories from Fine 
Homebuildng on the most 
popular renovation projects. 
Expandingkitchens; European 
styl kitchen cabinetry; remod¬ 
elling a bath; and much more. 
$16.95 


THE TIMBER FRAME HOME 

Design, Construction, Finish¬ 
ing. by Ted Benson 
The age old craft of timber framing 
has gained new life in recent years. 
This illustrated book covers the 
fundamentals of the craft and the 
range of design and structural op¬ 
tions available. $24.95 

NEW COMPACT HOUSE DESIGNS: 

27 Award Winning Plans 1250 sq.ft, or less. Results 
of the follow up to the successful competition that was 
published as The Compact House Book. $22.95 

THE VISUAL HANDBOOK OF BUILDING 
AND REMODELLING by Charlie Wing A illus¬ 
trated reference to building materials and systems; 

formulas to estimate coverage, buying supplies, pric¬ 
ing, etc. $27.95 

WARM HOUSE, COOL HOUSE. A guide to 
energy use in your home, by the editors of Consumer 
Reports, $22.99 


Solid Wood Cabinet Construction. 70 contem¬ 
porary designs with details, for the true craftman. 
$31.95 

Home Automation Systems: an overview for 
Canada. Prepared by the Canadian Automated Build¬ 
ings Assoc. Easy to follow overview of what's available 
now or will be soon. $50.00 

FOR THE JUNIOR SET: 

RADS, ERGS AND CHEESEBURGERS: the 
Kid's Guide to Energy and the Environment by 

Bill Yanda Akid’s eye-view of energy consumption and 
its environmental implications.An informative and en¬ 
tertaining book. For ages 8 and older. $ 16.95 


Please circle items you wish to order. Total $__ 

Please charge to credit card: 

VISA AMERICAN EXPRESS MASTERCARD 

Card No. / expiry 

signature 

NAME: 

ADDRESS: 

- POSTCODE_ 

the drawing-room graphics services ltd. 

box 86627 north Vancouver, b.c. V7L 4L2 
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Home & Building Automation Technical seminar 
covering all automation technologies, including Smart 
House, CEBus, X10, European and Japanese develop¬ 
ments, etc. Richmond, B.C. August 19, 1992 Re¬ 
duced fees for advanced registration 
Canadian Automated Buildings Association 
Tel (613) 990-7407 FAX (613) 954-0483 


Advanced Housing of the World '93 The major 
international technical conference on building 
technology, products and systems. 

June 20-26, 1993, Vancouver, B.C. 

For information: 

CAN MET, Energy Mines & Resources Canada, 7th 
Floor, 580 Booth St., Ottawa, Ont. Kl A 0E6 
Tel: 613-943-2259 FAX 613-996-9416 


Building Science Insight *92: Effective Use of 
Energy Efficient Lighting How best to provide 
good efficient lighting properly. 


Ottawa Sept 15, 1992 
St. John’s Sept. 21 
Halifax Sept.25 
Edmonton 16 
Whitehorse Oct. 21 
Toronto Nov. 2,3,4 
Winnipeg Nov. 6 


Chalottetown Sept. 18 
Fredericton Sept. 23 
Saskatoon Oct. 14 
Vancouver Oct. 19 
Calgary Oct. 23 
Yellowknife Nov. 6 
Montreal Nov. 12 


en francais 

Gatineau Nov. 19 Montreal Nov. 25, 26 

Jonquiere Dec. I Quebec Dec. 3 

Information: Arthur Bennett, Client Services, 


Institute for Research in Construction, National 


Research Council Canada, Ottawa, Ont. Kl A 0R6 


Tel 613-993-0435 FAX 613-954-5984 


HOT 2000 (v 6.0) USERS: Data Input Forms 

Now available. These input forms will save time, 
improve accuracy and keep a neat record of inputs 
when using HOT 2000 v 6.0 Blanks are laid out in the 
sequence in which they appear when being entered. 
Also acts as a check list on the take-offs. 

25 copies $20.00; 100 copes $60.00 (plus GST) 
The Drawing-Room Graphic Services Ltd. Box 86627, 
North Vancouver, B.C. V7L 4L2 


BACK ISSUES SPECIAL 

We still have some back issues of SOLPLAN RE¬ 
VIEW. Individual copies of back issues are available for 
$4.00 each, post paid. 

PACKAGE DEAL: We have a special deal on back 
issues if you are missing a number of them: we'll send 
a package containing all available issues from No. 4 
to 36 (there are a number out of print), but in any case 
there will be at least 20 issues for only $ 40.00 (plus 
GST); USA and other foreign $50.00. 

the drawing-room graphic services ltd. 
box 86627 north Vancouver, b.c. V7L 4L2 



Energy 
Conserving 
Dryer and 
Exhaust 
Vents 


The COLD 
Stops 
Here! 



Airtight and Moistureproof 
electrical boxes 

Using R & S EnviroseaZ m boxes 
eliminates costly condensation 
damage casused by unsealed electri- 
calk boxes. They also stop drafts and 
save on heating & installation $$$ I 


R 
& 

S 

E 
n 
v 
i 

Conserving tomorrow's energy today / 

o 

Products Limited 

1 Church SL, Unit 10, Keswick, Ontario L4P 3E9 
Tel: In Ont 1-600-263-2054 or (416)476-5336 




IR-2000 


EXCELLENCE 


THE BETTER BUI LI HOME 

Stop heating/cooling losses and have 
efficient operation of exhaust vents. 
Our kitchen/bathroom/diyer vents 
seal tightly & prevent entry from 
cold/heat/dust/insects/birds/etc. 

Call us for more information on 
these and other energy/cost 
saving products 


Insul-wall 


BUILDING SYSTEM 



See CCMC evaluation 
Report No. 09589 


Newfoundland 

Reardon Const & 
Development 
P.O.Box 2069 
Sc John’s, NF 
AIC5R6 

Tel: (709) 726- HI4 
Fax: (709) 579-4660 

Maritime 

Provinces 

True foam Limited 
I I MosherDr. 
Dartmouth. MS. 

B3B IL8 

Tel: (902) 468-5440 
Fax: (902) 468-4691 


For superior quality wall construction 

INSUL-WALL is available as a preassembled wall 
structure, or pre-cut component package for on-site 
assembly. This unique panel system incorporates the use 
of high quality environmentally pure, EPS rigid insulation 
with conventional wood framing. 

- Superior insulation 

- Eliminates thermal bridging problems 

- Structural stability 

- Manufactured to your specs 

- Faster on site construction 

- Eliminates air movement and moisture build-up 
within the wall cavity 

For your residential, commercial and industrial projects, 
INSUL-WALL is your constructive solution. 

FABRICATORS ACROSS CANADA 


Quebec 

Insul-Wall Quebec 
Div. Isolafor Inc. 
P.O. Box 3065 
Quebec, Que. 
GIK6X9 

Tel: (418) 622-0773 
Fax: (418) 692-0964 


Ontario 

Ottawa 

Graeme Adolph 
1006 Lola Sc. 
Ottawa, ON 
KIK3P7 

Tel: (613)745-9956 

Kingston 

Robert Preston 
Enterprises 
838 Rowantrcc Dr. 
Kingston. ON 
K7P IP5 

Tel: (613)384-2914 
Fax: (613) 384-0110 


Toll Free Canada-Wide 1-800-565-1291 
Hunstsville 

Building ^novations 
c/o George Bell 
Box 970 
Hunstsville, ON 
P0A IKO 

Tel: (705) 789-7851 


Sudbury 

Insul-North Building 
Systems Ltd. 

268 Cedar St. 
Sudbury. ON 
P3B IM7 

Tel: (705)671-2697 
Fax: (705) 675-6460 


Manitoba & 
Eastern 
Saskatchewan 
Aero foam Div. 
Border Chemical 

Co. Ltd. 

2485 Day St. 


Winnipeg. MB 

™p<M) 222-3261 
S: (2M) U2-88I7 


Alberta, BC, 
NWT.YT& 
Western 
Saskatchewan 

Beaver Plastics 
12150- 160th St. 
Edmonton. AB 
T5V IH5 

Tel: (403) 453-5961 
Fax (403) 453-3955 
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THE BEST BUILT HOMES HAVE SOMETHING IN COMMON... 

EVlIf PIECE FITS 



The techniques pioneered 
in the R-2000® program are 
now authoritative guide¬ 
lines for building superior, 
energy-efficient and 
environmentally-sensitive 
housing. 

It’s no wonder, then, that 
the Builders’ Manual of the 
Canadian Home Builders’ 
Association is widely 
regarded as the bible of 
the residential construction 
industry. 

The newest edition offers 
290 pages of concise infor¬ 
mation and easy-to-follow 
illustrations. It’s clearly 


Yes, I want to make ALL THE PIECES FIT! 

Send me_CHBA Builders* 

Manual/s at $55 each plus 7% GST ($3.85)' 
(includes mailing costs). GST Reg.# R106847130 
I enclose a cheque/money order 

in the amount of $ _ 

Name ___ 

Company _ 

Address_ 

• _City_ 

Prov._Postal Code_ 

Phone _ 

Please make cheque or money order payable to 
CHBA and mail to: Builders’ Manual Sales 

Canadian Home Builders’ Association 
200 - 150 Laurier Ave. West. 

Ottawa, Onl. KIP 5J4 


Canadian 

Home Builders' 
Association 


R"2OO0 


® R-2000 is a registered trademark. 


written so you can use it as 
a guidebook. Or adapt 
innovative techniques to 
your own methods. 


and roofs ■ Windows and 
doors ■ Domestic hot 
water systems ■ Principles 
of space conditioning 

■ Distribution systems 

■ Heating systems ■ Cool¬ 
ing systems ■ Ventilation 
systems ■ Other space 
conditioning equipment 


Subjects include: 

■ Aspects of building 
science ■ Design consid¬ 
eration ■ Air, weather and 
moisture barriers and 
vapour diffusion retarders 

■ Materials ■ Foundations 

■ Floors ■ Walls ■ Attics 
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Particulates and Polycyclic Organic 
Matter 

Particulates and polycyclic organic 
matter are small pieces of solid matter that 
are incomplete combustion products usu¬ 
ally produced during smouldering com¬ 
bustion, such as in cigarette smoke, fire¬ 
places or damped-down wood stoves. 

Sidestream smoke (smouldering ciga¬ 
rettes) can be more harmful because of the 
increased level of pollutants produced due 
to the even poor combustion. 

Running wood stoves at high firing 
rates give better burning. Long slow 
overnight bums, using new, advanced tech¬ 
nology stoves with properly vented com¬ 
bustion products to the outdoors should 
ensure minimal release of these pollutants 
inside the house. 

Appliance Air Requirements 

Over a typical Canadian heating sea¬ 
son, a furnace will be on for only 15% to 
25% of the time, depending on the degree 
of furnace oversize, but to calculate how 
much air is needed the unit must be treated 
as if it is on continuously. 

Table 1 shows the air requirements of 
various combustion equipment for a typi¬ 
cal Canadian house. 

Gas Systems 

Most conventional gas furnaces have 
naturally aspirating atmospheric burners, 
with no fan or blower to assist either in the 
fuel-air mixing, generation of flue drafts 
or exhausting the combustion products. A 
continuously-open draft hood has a large 
dilution air requirement. 

In a tighter house or if the chimneys is 
unsuitable, conventional gas furnaces can 
be subject to spillage of flue gasses, espe¬ 
cially if other equipment with large air 
demands such as a fireplace are also oper¬ 
ating. If the combustion is disrupted, in¬ 
complete combustion products, such as 
carbon monoxide, may be released into 
the indoor environment. 

New higher efficiency gas furnaces/ 
boilers and small, advanced combustion, 
clean burning wood stoves have no sig¬ 
nificant air demand and are ideal for lower 
energy consuming, tighter houses of to¬ 


day. They offer safer operation, making 
any spillage of combustion products un¬ 
likely, as well as improving the perform¬ 
ance efficiency as well. 

Wood Combustion Appliances 

Fireplaces: 

Fireplaces are very inefficient, supply¬ 
ing little, if any, energy to the house but 
they have massive air requirements. At 
high burning rates a typical fireplace may 
need 24,000 cu. ft./hr (680 m 3 /h) of air. 
Fireplaces should be recognized as a ma¬ 
jor source of pollutants to the indoor envi¬ 
ronment. 

The best way to ensure that fireplaces 
don’t create problems is not to use one. If 
they are to be used, they should be isolated 
from the house with tight fitting glass 
doors and their own air supply. Artificial 
firelogs can lower the air needed, reduce 
emissions by 50-80% and significantly 
lessen the chances of combustion gas spill¬ 
age into the house. 

Airtight Wood Stoves 

Wood can be used efficiently in a well- 
designed airtight wood stove. These can 
have an efficiency of up to 50-70%. Air 
requirements forsuch astove are low: only 
about 600 cu. ft./hr (17 m 3 /h). There is no 
dilution of flue gases need on an airtight 
wood stove; new designs are cleaner 


burning, producing 80% less pollutants, 
with even less potential to cause indoor air 
quality problems. 

Unvented Kerosene Heaters 

These appliances have been marketed 
widely; they may offer comfort and effi¬ 
ciency only if used carefully. Having no 
vent, they exhaust the combustion prod¬ 
ucts into the living space so there is reason 
for concern if they are used for extended 
periods of time. 

There may be long term health prob¬ 
lems due to nitrogen oxides, particulates, 
carbon monoxide and even sulphur diox¬ 
ide if the fuel is not good quality. 

The air demand of an unvented kero¬ 
sene heater is about 141 cu. ft./hr (4 m 3 /h). 

Gas-Fired Ranges 

An appliance similar to the unvented 
heater is the gas range. Concern has been 
expressed about incomplete combustion 
products such as CO, as well as normal by¬ 
products of combustion, particularly ni¬ 
trogen oxides (NO x ) venting into the house. 

The range hood fan exhausted directly 
to the outside should be run continuously 
when the range is being used to ensure that 
all combustion products are removed from 
the living space. The energy penalty is 
slight (except, perhaps in the harshest of 
arctic climates). 


Table 1: Air Demands for Residential Combustion Equipment 


Appliance 

Combustion 

Air 

Dilution air 

Total 

Conventional Oil 

2295 cu.ft./hr 
(65 m 3 /hr) 

6885 cu.ft./hr 
(195 m 3 /hr) 

9180 cu.ft./hr 

(260 m 3 /hr) 

High Efficiency Oil 

1307 cu.ft./hr 

(37 m 3 /hr) 


1307 cu.ft./hr 

(37 m 3 /hr) 

Conventional Gas 

1801 cu.ft./hr 
(51 m 3 /hr) 

5049 cu.ft./hr 
(143 m 3 /hr) 

6850 cu.ft./hr 
(194 m 3 /hr) 

Induced draft gas 

1553 cu.ft./hr 

(44 m 3 /hr) 


1553 cu.ft./hr 

(44 m 3 /hr) 

Condensing Gas 

1024 cu.ft./hr 
(29 m 3 /hr) 


1024 cu.ft./hr 
(29 m 3 /hr) 

Fireplace 

24010 cu.ft./hr 
(680 m 3 /hr) 


24010 CU.ft./hr 
(680 m 3 /hr) 1 

Airtight Wood Stove 

600 cu.ft./hr 

(17 m 3 /hr) 


600 cu.ft./hr 1 

(17 m 3 /hr) | 
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Poor Performance Due to 
Chimney Problems 

Venting problems are increased by the 
fact that many masonry chimneys were 
not well built originally. These can in¬ 
clude: lack of tile liner; incomplete tile 
liner; misaligned or cracked tiles; non- 
continuous connection of the flue pipe and 
chimney liner; defective chimney cap; 
changing fuel from oil to gas (gas has 
twice the moisture content in the flue gas, 
a higher dewpoint and lower flue gas 
temperatures. This promotes increased 
condensation and corrosion in the vent). 

Simple indications of deterioration in 
masonry chimneys include deterioration 
of the exposed tile at the top of the chim¬ 
ney; cracking of the chimney cap; efflo¬ 
rescence (whitening) on the outside of the 
brick; spalling of the brick and mortar; tile 
segments at cleanout door; yellowish stain¬ 
ing on the outside of the chimney; staining 
as evidence of water run-out at chimney 
clean-out door; staining or corrosion of the 
flue pipe connecting the appliance to the 
chimney. 

Prefabricated metal chimneys are not 
immune to problems, so must be installed 
and maintained correctly. 

Chimneys should be examined and de¬ 
fective chimneys repaired orrelined when¬ 
ever a combustion appliance is modified, 
changed or added to the system, to ensure 
good draft and proper combustion per¬ 
formance. 

Chimney Location 

In Canada most masonry flues are on 
the outside wall with tliree sides exposed 
to the cold air. The house often works 
better as a chimney than the flue itself, so 
that creating a draft is difficult. Chimneys 
should always be located inside the heated 
envelope. 

Flue drafts are influenced by height, 
temperature and wind. It is often thought 
that the major factor affecting draft is 
height so if there is a problem nearly 
everyone will say, “increase the height of 
your chimney.” However, this is not the 
case; proper design and location are the 
answer. 

From "Combustion Safety For Residen¬ 
tial Appliances ' 'presented at the Afford¬ 
able Comfort VI conference, Pittsburgh, 
March 1992 by A.C.S. Hayden; Combus¬ 
tion & Carbonization Reseat ch Labota- 
tory (CCRL); ERL/CANMET Energy, 
Mines A Resources Canada. Ottawa, 
Canada KlA OGl 
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Fresh air and natural lighting to 
every room of the house and an out¬ 
door deck and garden. 

Materials that reduce indoor air 
pollution. These include low vinyl 
content tile flooring with a transparent 
liquid beeswax finish that emits no 
harmful vapours, and an odourless, 
non-toxic, water-based adhesive for 
all floor finishes. 

Light switches and electrical out¬ 
lets that are at consistent locations and 
at heights accessible to everyone. 


The ’’Open" House 

Canada Mortgage and Housing Corpo¬ 
ration (CMHC) has designed an “Open” 
House, a barrier-free display house to 
promote accommodations suitable to a 
wide range of occupants. It was designed 
and assembled with advice from leading 
experts in the barrier-fee design field and 
from people with disabilities. 

Design and products take into account 
users’ needs in four main areas: mobility 
disabilities, sight impairments, hearing 
limitations and environmental sensitivi¬ 
ties. 

The needs of individual persons vary 
greatly, depending upon the type and ex¬ 
tent of their disability. The ‘Open’ house 
does not advocate any one particular de¬ 
sign or product but illustrates a number of 
possibilities for safer, more independent 
living. There are a number of common 
design elements. While they address spe¬ 
cial issues at the same time they can make 
any house pleasant and liveable. 

Safety and accessibility are primary 
considerations for all aspects of the 
“Open” House. Some of the features of 
the house that make it more accessible are 
high lighted here. These include: 

Wider hallways and doorways for easier 
movement of furniture and wheelchairs 
tliroughout the house. Swing clear door 
hinges on all doors. 


The entry 

Features include: level floor area at the 
entrance covered by a large overhang; a 
bench by the doorway to set packages on 
while opening door; wide angle peep holes 
at both standing and sitting eye levels; 
seating while putting on boots, etc. A two 
door entry vestibule for better indoor cli¬ 
mate control. 

Child’s Bedroom 

Ease of access and the abi 1 ity to care for 
a child are important in a child’s bedroom, 
which is located on the ground floor. 
Features include colour contrasting to as¬ 
sist people with visual impairments distin¬ 
guish between counter and wall edges; 
wheelchair accessible crib; desk lamp 
which has a touch activated base; closet 
organizer that provides height adjustments 
for clothes rods and shelves; window with 
a low sill height that allows a small child 
to see outside; carpet made of 100% 
unbleached cotton which does not release 
any harmful emissions. 

The Bathroom 

Safety and independence are two im¬ 
portant objectives in the bathroom: rein¬ 
forcement is built into the walls so grab 
bars may be easily added where and when 
required according to an individual’s per¬ 
sonal needs; the toilet incorporates a per¬ 
sonal hygiene device with a heated seat 
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drain 


that uses a warm-water spray and air dryer, 
eliminating the need for toilet paper; the 
roll-in shower with perimeter drain is large 
enough to accommodate a wheelchair and 
also acts as a transfer area; the deep bath¬ 
tub includes jets positioned to massage the 
back and legs and includes built-in grab 
bars; knee space under the shallow sink 
and vanity makes it possible for wheel¬ 
chair users to get in close; the vanity 
mirror is large enough to be seen from any 
height. An interesting innovation is that 
the entire bathroom is designed asa “wet” 
area for safer and more functional use of 
the room. 

Living Room 

The living room contains an environ¬ 
mental control system the allows residents 
to operate the television, video cassette 
recorder, blinds, windows and lights from 
a single location; motorized window con¬ 
trols and casement windows with large 
handles to make it easier to open and close 
windows; metal Venetian blinds which 
collect less dust than fabric draperies and 
emit less gaseous fumes, while providing 
occupants with natural light and privacy 
control; astrobe light activated byasmoke 
detector to alert hearing-impaired resi¬ 
dents to the possibility of fire; a wheel- 


toilet with 
hygiene device 

chair lift in the stair case providing access 
to other floors. 

The Kitchen 

Designed to provide all amenities within 
easy reach from both a standing and seated 
position. Features include side opening 
oven door with a pull-out board beneath; 
lowered cooktop and counter for use from 
a seated position; a rangehood tucked 
under the upper cabinet so that sharp cor¬ 
ners do not protrude into the room; a 
shallow sink with knee space beneath for 
use when seated, the goose-neck faucet is 
operated by a single long lever; automatic 
dishwasher with a minimum number of 
push button controls of contrasting col¬ 
ours; electrical outlets provided on the 
side edge of the counters for easier access. 

Laundry Room 

The design considerations in the laun¬ 
dry room include: open space under the 
counters to make it easy to sort or fold 
clothes while seated; adjustable height 
fold-down ironing board; front-loading 
washing machine and dryer with front- 
mounted controls which are large and easy 
to use; a laundry tub equipped with a 
single-lever faucet control within easy 
reach at the side. 


Mechanical System 

The mechanical system is designed to 
provide a comfortable healthy indoor en¬ 
vironment. It includes a heat recovery 
ventilator (HRV); air purification through 
filters set up on the cold side of the heating 
coil; and electric boiler with a copper 
heating coil which provides steady rela¬ 
tively low temperature heat to the forced 
air heating system. Electricity was se¬ 
lected to avoid any potential combustion 
fumes and gas spillage into the house - a 
consideration for some hyper sensitive 
people. (Alternatives could include a heat 
pump system, or gas fired units located 
outside the heated envelope of the house). 

The outdoor garden space is designed 
as a natural extension of the indoor living 
area: the back door access to the house is 
through the laundry room; garbage bin on 
wheels for easy transfer to curbside; raised 
planters of various sizes and heights for 
convenient use by adults, children and 
persons in wheelchairs; bevelled planter 
design to eliminate sharp comers and ob¬ 
structions. 

The CMHC “Open" House is towing 
across Canada throughout 1992. For in¬ 
formation on the tour, the house design, or 
the products and suppliers involved, call 
CMHC ‘ ‘Open ' ‘House Hotline (toll-free) 
1-800-361-2532. 

CMHC has a series of Publications and 
Videos on Housing for People with 
Disabilities.Alternate formats include 
braille, audiotape and large print. 

For more information: 

Open House, Project Division, CMHC, 

7 00 Montreal Road, Ottawa, Ontario 
KlA 0P7 


CMHC is sponsoring a symposium enti¬ 
tled “Independence Through Housing” 
October 1-2, 1992 in Winnipeg. You are 
invited to attend and learn about some of 
the latest Canadian innovations aimed at 
helping people with disabilities live inde¬ 
pendently. For a program and registra¬ 
tion form, call CMHC at 613-748-2249 
(Fax: 613-748-2402). 
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EMR/CANMET NEWS 


The Canada Centre for Mineral and Energy Technology (CANMET) is the research and development arm ofEnergy, Mines and Resources. EMR/CANMET's 
“JfZZ r° UP T,, o ^ l ° deVe , tOP and commerciaIi2e the technologies to make Canadian houses more energy efficient. With the support of the 
CANMET. 580 Booth'si' 1 Ottawa KIAOeJ^ mf ° rmatWn °" S ° me CUrrent CANMET projects. For more information contact: Energy Efficiency Division. EMRJ 


The Waterloo Region Green Home 



Advanced House 
Objectives: Getting the 
Word to the Wise 

The main goals of the Advanced Houses 
program is to test new construction con¬ 
cepts, technologies and products. The 
primary objective is to get information on 
those technologies and techniques - and 
how they work - into the hands of those 
who will continue to use them:builders, 
architects and designers. Representatives 
from CANMET’s Buildings Group met 
May 26-27 with all of the Advanced House 
program and promotions managers to de¬ 
velop options to help meet that objective. 

The two day meeting, chaired by the 
ETA Group, resulted in the drafting of a 
promotional and technology transfer strat¬ 
egy. The draft details a variety of ways to 
inform the building community how to 
integrate environmental responsibility into 
mainstream housing projects and provide 
access to the knowledge and skills re¬ 
quired in the design and construction of 
environmentally responsive housing. 
Some of the approaches include: 

* a nationally distributed brochure 
detailing all eleven Advanced Houses; 

* a series of factsheets detailing inno¬ 
vative technologies used by the Ad¬ 
vanced Houses, such as integrated me¬ 
chanical, active and passive solar appli¬ 
cations and home automation systems; 

* a training package for builders fo¬ 
cusing on concepts and technologies 
adopted by the Advanced Houses project; 

* showcasing the Advanced Houses at 
the CHBA national convention in Feb¬ 
ruary 1993 and at other international 
conferences scheduled for next year. 

EMR is reviewing the draft strategy to 
develop the final plan. A call for proposals 
to implement the activities will be issued 
by mid-July. A fact sheet which provides 
a one page summary of each project is 
already available from CANMET’s Tech¬ 
nology Marketing Division. 


From its size (2500 square feet of living 
space in a 1300 square foot footprint) to its 
focus on environmentally responsive ap¬ 
proaches to construction, the Green Home 
represents an example of doing more with 
less. Some of the main features include: 

Engineered Foundation Panels 

The foundation is a factory manufac¬ 
tured system that uses less than one-half 
the concrete required by standard poured 
in place foundations, but is engineered to 
provide the same strength. The system 
uses 18"xl8" pier footings every eight 
feet. Exterior insulation and sub-slab 
insulation meet to form an almost continu¬ 
ous blanket around the foundation, sig¬ 
nificantly reducing thermal bridging. 8 
feet high, 16 feet long, 2 inch thick panels 
are shipped to the site in sections and 
erected in a few hours. 

Windows 

Triple glazed, two low-e coatings, ar¬ 
gon filled in a fibreglass frame with foam 
insulation - the windows will actually 
provide a heat gain. Operable units have 
an energy rating (ER) of+8 (that is, they 
gain 8 watts of solar heat, per square metre 
over the course of the heating season) and 


+17 for fixed units. 
By comparison an R- 
20 wall would have 
an ER rating of -6. 

Combination Gas 
Furnace/HRV 

The Home is 
heated by a prototype 
combination natural 
gas fumace/heat re¬ 
covery ventilator. 
The system uses a 
mid-efficiency fur¬ 
nace and provides 
high efficiency (85%) 
at a relatively low 
cost. The HRV is a regenerative rock bed 
that recovers heat from ventilation ex¬ 
haust air and hot furnace gases. The HRV 
is split into two beds that operate inde¬ 
pendently; one heats incoming air while 
the other removes heat from the exhaust 
stream. When one bed is heated and the 
other cooled, the airflows through the beds 
are reversed. Using the HRV to capture 
furnace heat means that acids in the con¬ 
densate are handled by the rock bed. As a 
result, the furnace does not require an 
expensive stainless steel heat exchanger. 

CFC-Free Air Conditioning 

Technical requirements do not allow 
use of appliances, such as air conditioners, 
that use CFC s. Passive design features 
such as window overhangs and a light 
coloured metal roof limit the need for 
mechanical cooling. As a result the small 
cooling load of the house can be met 
through an innovative use ofcistem water. 
When cooling is required, cistern water is 
run through a coil where it cools 
recirculated air. The cooling coil is at¬ 
tached to a special slide located in the 
supply duct. The slide allows the coil to be 
removed during the heating season in or¬ 
der to reduce the amount of motor power 
needed to move heating air through the 
system. 
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Report on the Advanced Houses Program 

We continue our update on the Advanced Houses Program with a look at three more winning submissions. Each of the Advanced 
Houses had to meet the same set of technical requirements, including environmental targets and an energy performance target 
(set at one-half that of an R-2000 house). The requirements demanded that the teams find and/or develop innovative materials 
and mechanical equipment to solve problems and inefficiencies associated with conventionally constructed houses. Each of the 
teams arrived at their own unique solutions. 


The B.C. Advanced House 


355 


The B.C. Advanced House is a 
two-storey, 2800 square foot home 
(on crawl space) located in Sur¬ 
rey, B. C. From the crushed recy¬ 
cled glass and rock foundation 
drainage system to the tiles on the 
roof, the designers have stressed 
the use of ‘environmentally re- '% 
sponsible’ products. jp’-> 

New Materials 

The B.C. house will feature prototype 
applications of a chemically-inert, water¬ 
proof, durable, cement-type product 
(Contumax™). The product uses a non- 
portland cement and low-grade cellulose 
fibres, such as sawdust and shredded news¬ 
papers, as aggregate. It is light, easy to 
work with, and has a low-embodied en¬ 
ergy. Different formulations allow the 
material to be used in a variety of applica¬ 
tions. The B.C. House will use it for floor 
tiles, roof tiles, and plywood for below- 
grade cladding. Using this material the 
wood foundation can be built with white 
wood as opposed to chemically laced pre¬ 
served wood. 

Stressed-Skin Panels 

Walls will be constructed with pre¬ 
fabricated, factory assembled, stressed- 
skin panels. Prefabricated systems have a 
number of advantages: reduced waste and 
quality-control at the manufacturing stage 
and speed of erection on the construction 
site. In addition, the thinness of the panels 
allows the installation of high insulating 
values without taking away from interior 
house space. Panel insulation will be a 



non-CFC polyurethane foam 
The panels for the B.C. House will be 
brought to a reasonable degree of finish at 
the factory. Windows and conduits for 
services will be in place, and some interior 
finishing work will be complete 

Windows 

The B.C. House has a large glass area 
by design. The architecture reflects a West 
Coast sense of style but also serves to 
highlight recent changes in window tech¬ 
nology^,pane, multi low-e, gas filled 
units show that super-insulated houses 
don thave to put strict limitson glass area. 

Water Temperature Sensor 

Water temperature sensors located at 
each tap maintain a constant flow and pre¬ 
set temperature of water regardless of 
fluctuations in the hot and cold water 

supplies. The sensors provide a measure of 
safety (waterisn’tallowedtoget hot enough 

to scald), as well as a degree of energy- 
efficiency. 


Home Automation System 

The B.C. House will feature the 
Consumer Electronic Bus (CEBus) 
home automation system. Like 
Smart House technology, the 
CEBus links all household 
35 mechanicals, appliances, entertain- 
,t ment and security systems. Unlike 
Smart House, CEBus does not re¬ 
quire specialized communications 
cable, but can be operated using 
any number of wiring and wireless 
systems, including phone lines and 
infrared controllers. The system monitors 
and manages electrical use to provide 
optimum end-use efficiency. As a result, 
the B.C. House will require only a 60 amp 
electrical service. 

Home automation systems provide an 
advanced degree of safety and security, 
from turning a coffee pot off, to lighting 
the porch when the doorbell rings. 


Integrated Heating, Ventilation 

and DHW System 

The House will have an integrated heat¬ 
ing system which combines heating, ven¬ 
tilation and domestic how water systems, 
in order to maximize the benefits of pas¬ 
sive solar gains, provide continuous ven¬ 
tilation and to optimize the efficiency of 
each system. 
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The Nova Scotia Envirohome 



A two storey, 2200 square foot house 
located in a * ‘typical” subdivision in Bed¬ 
ford, Nova Scotia. Construction began in 
early June and is due to be completed by 
mid-September. Some of the more inno¬ 
vative featuresof the Envirohome include: 

Passive Solar Design 

The team estimates that 28% of space 
heating needs will be met by passive solar 
energy. The number of windows on the 
south face was increased and glazings 
selected based on window orientation. 
South facing windows are double glazed 
with hard coat low-e and argon filled to 


maximize solar gain. 
North and east facing 
windows utilize dou¬ 
ble Heat Mirror™ 
films with low-e coat¬ 
ings to minimize heat 
loss. 


Innovative Oil 
Heating 

An innovative oil 
heating system will 
meet the remaining 
space heating de¬ 
mands - innovative 
because the oil fired 
boiler operates on the 
demands of a 60 gallon storage tank, not 
on the demands of the house. Oil systems 
in energy-efficient houses can be ineffi¬ 
cient because the low heating loads result 
in a high number of on-off cycles. The 
large heat sink provided by the thermal 
storage tank solves this problem and in¬ 
creases the seasonal operating efficiency 
because the number of on-off cycles is 
reduced. The firing period is long enough 
(15-20 minutes) to allow the boiler to 
reach its steady-state efficiency of 85% 
during each on-cycle. 


Two fan coil units draw heat from the 
storage tank and distribute it to the house 
- one unit serves the basement and main 
floor (zone 1); the other unit serves the 
second floor (zone 2). Heat is provided to 
each zone separately, and at a level con¬ 
sistent with zone demand. 

Demand Control Ventilation 

Ventilation requirements will be met 
by a demand control system that is trig¬ 
gered by carbon dioxide (C0 2 ) and rela¬ 
tive humidity (RH) levels. Two fan coil 
units deliver fresh air to the basement and 
main floor (zone 1) and the second floor 
(zone 2). The HRV itself runs continu¬ 
ously, at a moderate speed. When C0 2 or 
RH rise above a pre-set limit, fresh air is 
increased to the zone where levels have 
been exceeded. The system, which cuts 
down on fresh air delivery during un¬ 
occupied periods, can reduce energy con¬ 
sumption by at least 8% compared to a 
fixed volume system. 

The HRV is powered by a brushless DC 
electric motor that reduces the motor en¬ 
ergy needs by about 50%. 

Solar Hot Water 

50% of domestic hot water needs are 
met by a solar water heater with a photo¬ 
voltaic powered DC circulation pump. 
The system includes a 60 gallon pre-heat 
tank. Back-up DHW needs are provided 
by the boiler. 


Technical Research Committee News 


Canadian 

Home Builders' 

Association 

Code Changes coining 

Several changes being proposed to the 
National Building Code could have im¬ 
portant impact on builders. 

Drywall standards: A change to drop 
the minimum density requirement of 
drywali has been made to the CSA stand¬ 


ard that applies to its manufacture. Other 
that type X board, density will no longer be 
published. This will not affectthe strength 
of a given board, but it will mean that fire 
and sound ratings will be affected, as the 
performance depends on the density of the 
board. 

For single family dwellings this will 
have only have a modest impact, but for 
multiple family construction or anywhere 
that fire ratings of assemblies are an issue, 
the impact will be more severe. It may 
mean that in some situations 5/8" board 


will be needed instead of l A". 

Because of the changes, reference to 
the CSA standard may be dropped from 
the National Building Code. 

Drywall discoloration 

We’ve reported on this issue in the past 
few issues. The complete report is avail¬ 
able from the TRC now for those who need 
to get more information on this. 
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Truss design changes 

It’s not widely recognized that roof 
trusses used in the housing industry are 
designed much lighter that those used in 
commercial buildings, because they don’t 
fully meet CSA 086 (the standard that 
covers truss design and is referred to n Part 
4 of the Code). It seems the situation has 
a historical basis, in that trusses at first had 
to compete with site cut framing, so there 
were advantages to having a provision in 
the code that allowed trusses to be lighter 
than CSA 086. 

Up to now the design of trusses has been 
handled by the manufacturer’s structural 
engineers, and there have been no prob¬ 
lems. The change is not needed based on 
performance. However, building officials 
are now looking more and more to have 
everything covered by some standard, and 
questions are being raised why trusses 
don’t meet CSA 086. In other words, they 
want to have it easy to enforce the code. 
As a result, there is move to make it a code 
requirement. 

This change will mean that trusses will 
be about 1/3 heavier than current trusses 
because they use heavier wood members 
(e.g. 2x6 where 2x4 was accepted before), 
and 20-25% more expensive. 

Truss manufacturers, code staff and 
CHB A all agree that lighter trusses are not 
a problem, and will be looking at ways to 
resolve the issue, so that the heavier con¬ 
struction is not made a necessity. How this 
issue is going to be resolved is still up in 
the air. 

CHBA Ventilation position 
paper 

The Position paper outlines the basics 
of what and why of mechanical ventila¬ 
tion. It has now been approved and is an 
official CHBA position paper. Copies 
have been distributed to all local Home 
Builders Associations. Copies are also 
available from TRC. 

The Technical Research Committee 
(TRC) is the industry's forum for the 
exchange of information on research 
and development in the housing 
sector. To contact the TRC: 

Canadian Home Builders Association, 

150 Laurier Ave. West Suite 200 
Ottawa , Ont. KIP 5J4 
Tel: (613) 230-3060 
Fax (613) 232-8214: 


You Asked Us: 


Does the use of shades, blinds, draper¬ 
ies, etc. increase the energy efficiency of 
windows? If so, by how much (for each 
of the 3)? 

The use of blinds and other window 
coverings as insulation is often raised. 
Unfortunately, most window coverings, 
regardless of type, do nothing for the 
energy efficiency of windows. 

Blinds control the amount of light en¬ 
tering through the window. Depending on 
the colour, material type (metal is more 
reflective than fabric) and position of the 
blind, they can reflect some energy back 
out the window. However, a significant 
portion of light energy that has been trans¬ 
mitted through the window undergoes a 
change in wavelength, as it strikes objects 
inside and heats them up, wether it be the 
blind itself, the floor, ceiling or anything 
in die room so that longer wavelengths 
(with less energy) are reflected back out, 
but glass is not very transparent to the 
longer wavelengths (which is how die 
greenhouse effect works). If low emissiv- 
ity glass is used, then even less energy is 
transmitted out, so more heat is kept in¬ 
side, which is what you want most of the 
year (but not in the summer). 

Draperies and fabric blinds (especially 
heavy materials with lining) in theory 
have a good potential for acting as insula¬ 
tion. However, these types of coverings 
have to have an airtight seal around the 
drapery or blind to provide the insulating 
value, otherwise convection currents are 
established around the fabric creating air 
flows around the covering thus eliminat¬ 
ing any potential benefits. Airtight seals 
for window blinds require special consid¬ 
eration if other problems, such as thermal 
shock to die glass in winter is to be avoided. 

Window coverings, especially heavier 
fabrics, can improve the thermal comfort 
in a room by reducing the radiant cooling 
effect felt by an individual. As the fabric 
surface inside is at a warmer temperature, 
our body feels more comfortable than if it 
were facing a large cold surface (like the 


window on a cold winter night). So while 
the body may feel more comfortable, it 
does not do anything direct for the energy 
conservation (other than, perhaps, allow¬ 
ing you to set a slightly cooler temperature 
in the room). 




Is it better building practice for weeping 
tile to be placed at the basement footing 
level rather than just below slab level? 


We must remember that the objective 
of site drainage is to remove ground water 
away from the structure before it can do 
damage. In the case of weeping tile we are 
trying to remove water that may be com¬ 
ing from the surface, the roof or ground 
water. A proper system in effect lowers 
the water table around the house. 

Thus when setting the drain tile, the 
level should be as low as possible. This is 
why the tile should always at the lowest 
level possible, below the floor slab level, 
at the base of the footing, rather than at the 
slab level. 

In the case of preserved wood founda¬ 
tions, the entire basement structure is 
placed on a crushed rock pad which can 
accommodate large quantities of water as 
well as providing an excellent drainage 
channel to remove water (assuming of 
course that a sewer, or dry well is available 
to take the water). 
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ONE OF OUR COMPETITORS 
HAS BEEN MAKING A BIG 
STINK! AND HERE'S HOW... 



It’s a matter of principle. We, 
the people who make 
LIFEBREATH™ HRVs will never 
make an HRV intended to 
recycle bathroom exhaust air. 
No sir, never, no way! 

Maybe that’s why our 
LIFEBREATH™ HRVs easily 

outsell all others in Canada. 

We design them right and 
service the heck out of our 
customers. 


The sweet smell of success is 
X OBJjtC y something you just can’t buy! 


One of our competitor's HRVs 
actually recycle bathroom air 
throughout the house during their 
defrost cycle (about -5°C and colder) 
when installed as above. 



NUTECH ENERGY SYSTEMS INC. 
511 McCormick Blvd. 

London, Ontario N5W 4C8 
Ph 519-457-1904 
Fax 519-457-1676 
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